We test whether and how well the presence of an embedded librarian improves the quality of student research. Students in introductory-level courses tend to have very low levels of research skills and experience. Though faculty are frustrated by this lack of skills, both students and faculty tend to have only a peripheral knowledge of the role librarians can play in helping develop their research skills. Studies suggest that embedding librarians into course instruction is the preferred method for improving students' research skills, yet the political science teaching and learning literature rarely addresses this issue, or focus on single class experiences, measuring change in student knowledge and skills from the beginning to the end of a semester. We compare two International Politics courses taught in consecutive fall semesters with different levels of librarian involvement in the class. We assess the changes in quality and use of information sources in the final research papers, both from a bibliographic perspective (looking at the number, quality, and variety of sources used) as well as an information use perspective (looking at the relevance of cited material in supporting arguments).
Introduction
At the end of any given academic term, it is not uncommon to witness frustration across a college campus. Students are overwhelmed by research assignments that they may view as unnecessarily difficult. Faculty are often disheartened by the work submitted by many students.
This mutual frustration can be explained, in part, by competing expectations about the research process. Students new to college-level research express two sets of responses to research assignments: they find it "exciting" to be able to explore new topics, but find the assignments "scary" or "overwhelming" (Head, 2013) . Meanwhile, faculty often expect that their students will have had previous training in how to conduct research. The reality is that very few students come to college having had to write a research paper at all, let alone one that is at the level expected for most college courses.
Students in introductory-level courses tend to have very low levels of research skills and experience (e.g., Barria, Mueller, and Wandling 2013; Thornton 2010; Head 2013 ). However students typically don't view themselves as having low levels of skill or ability when it comes to doing research. Comparisons of faculty and student perceptions of research ability are striking.
For example, a Credo survey (2015) found that 54% of students identified as either "confident" or "very confident" in their abilities to evaluate the authority of an information sources; in the same survey only 16% of faculty were confident in their students' abilities in this skill. Similar gaps exist in perceptions about students' ability to use scholarly sources and incorporating sources into a paper. Scholars of the stages of learning would likely be unsurprised, noting that novices in any field are seen as having unconscious incompetence (e.g., Evans 2007; McPherson 2005) . That is, as students begin the research process, they don't know what they don't know.
Student frustration comes, as well, by recognizing the problems they have in finding and evaluating information (Head 2008) .
Part of the challenge comes from an expectation that students as "digital natives" (Prensky 2001) have the ability to navigate the digital environment to conduct research.
However, familiarity with the online environment does not translate to research skills. According to a Pew Internet and American Life report on how teens conduct research in the digital world, "teachers and students alike report that for today's students, 'research' means 'Googling'" (Purcell et al. 2012, 3) . While this is often perceived as lazy or lack of effort, it is frequently the result of a generation approaching research when there is simply too much information (Thornton 2010) . Whether it is referred to as "information obesity" (Whitworth 2009 ), a "tsunami of global information" (Weeks 2011) , or "information overload" (Johnson 2010) , the glut of information available in the digital age can be particularly challenging for students approaching college-level research for the first time.
Among faculty, there is often a similar disjoint between expectations and experience.
Frequently, faculty assume that students have already been taught many of the basic skills of information literacy, including identifying the scope of their information needs, distinguishing between popular and scholarly sources, and evaluating information (Jackson, MacMillan, and 5 Sinotte 2014). Indeed, the skills that are perceived as most important by faculty are also those they expect that students will learn skills independently or in other classes (Jackson, MacMillan, and Sinotte 2014) .
While students lack research skills, and faculty are frustrated by this lack of skills, both tend to have only a peripheral knowledge of the role librarians can play in helping develop their research skills. Even when a professor includes the librarian's contact information on a syllabus, student perceptions continue to be that librarians are available to help only with books (Lundstrom and Shrode 2013) . This misperception hides the role that librarians can play in promoting information literacy in the classroom. Many of the problems with students' research papers, as reported by grading faculty, are problems that are addressed by information literacy instruction (Stevens and Campbell 2008) . This study seeks to test the role of librarians embedded in the classroom to facilitate information literacy and produce quality research to the benefit of students and faculty alike. We test the impact of having a librarian embedded in the classroom on students' information literacy and the subsequent quality of their research.
Information Literacy and Embedded Librarianship
Information literacy is defined by the Association of College and Research Libraries as "a set of abilities requiring individuals to recognize when information is needed and have the ability to locate, evaluate, and use effectively the needed information" (ACRL). The concept of information literacy was originally introduced in 1974 by Paul Zurkowski at the National Program for Library and Information Services (National Commission on Library and Information Science, 1974) . Notably, one of the earliest publications with a focus on enhancing information literacy through library instruction focused on the need for this in teaching state politics (Owens, 1976) . Though the focus on information literacy was initially limited, by the late 1980s and early 1990s information literacy was a dominant focus of librarians. Indeed, Stephen Foster (1993) observed that the "[l]ibrary literature currently reverberates with a nearmissionary zeal with the cause of information literacy." Over the past two decades, the foundational ideas behind information literacy have become the predominant instructional focus of many, if not most, academic libraries (Tewell 2015) , supplanting library instructional sessions that traditionally focused on tools-based approach ("just show them how to use the databases").
Traditional library instruction is often limited to one session with a librarian, known colloquially as a "one-shot." Multiple studies suggest that the effect of this instruction on student outcomes is limited, at best. Portmann and Roush (2004) found that one hour of library instruction increased the likelihood that students would use the library's services and resources, but did not influence the students' library skills. Conway (2015) and Howard, Nicholas, Hayes, and Appelt (2014) likewise found that students were more likely to use library resources after library instruction, but also found that the one-shot instruction did not increase either the quantity or diversity of sources cited. Soria, Fransen, and Nackerud (2013) found significant impacts on student GPA and retention for a number of library-related interactions, including database use, use of electronic journals, and use of computer workstations, but did not find a significant relationship between GPA or retention and library instruction. Academic librarians have given a great deal of focus on understanding how to either enhance effectiveness of the one-shot interaction or to address whether the assessment tools used are appropriate measures of the 7 authentic outcomes. Walker and Pearce (2014) , for example, examined the effect of greater engagement in the classroom through user-centered instruction. They found that, regardless of the delivery method, the one-shot is ineffective in "serving the information needs of students (p. 286)." Gauging the effectiveness of one-shots can be problematic, as well.
Other studies focus on assessing the effects of library instruction but assess affective responses or rely on student responses to questions about library skills (e.g., Choinski and Emanuel 2006) rather than authentic assessment of outcomes. Coulter, Clarke, and Scamman (2007) identify a reliance in the field on pre-and post-tests, anecdotal evidence, and affective surveys. In an attempt to move toward more authentic assessment, they compared the final course grades of students who received one-shot library instruction with students who received no library instruction and found no measurable difference in final course grade.
Addressing the constraints inherent in one-shot instruction sessions, there has been a move toward a more intensive presence in the classroom by librarians. While the form this takes can vary greatly in practice, the overarching idea of an increased presence of a librarian is collectively known as "embedded librarianship." Embedding librarians into course instruction is a growing field of research in the library literature, and many suggest that this is the preferred method for enhancing and improving students' research skills (e. There is also a tendency in these studies to measure student outcomes with pre-and posttests or affective self-evaluations of confidence in skills, rather than authentic assessments of student work (e.g., Edwards, Kumar, and Ochoa 2010) . Generally, research on embedded librarianship tends to rely largely on descriptive case reports, while quantitative studies examining student outcomes are lacking (Schulte 2012) . Recent work at Claremont Colleges Library addresses this challenge head-on, with a rubric-based analysis of different levels of librarian involvement in classes. Booth et al. (2015) examine the impact of both librarian instruction engagement level (measured by number of instruction sessions, development of course guides, etc.) and level of collaboration on syllabus and assignment design. They found that higher levels of librarian involvement correlated with higher student performance on written papers.
In addition to an increasing focus on the level of collaboration between faculty and librarians, there are calls to move away from "one-size-fits-all" models of information literacy instruction and towards instruction specific to the course content in classes (Stevens and Campbell 2008) . While evidence suggests that library instruction ought to be integrated in course work rather than presented as separate from courses in the discipline, political science pedagogy literature has not included a heavy focus on information literacy (Williams and Evans 2008) . In 2008, the Law and Political Science Section (LPSS) of the ACRL published "Political Science Research Competency Guidelines," based on the work of scholars of political science pedagogy (Ishiyama 2005; Ishiyama, Breuning, and Lopez 2006; Marfleet and Dille 2005; Wahlke 1991 ).
This document argues for a structure to teaching research skills in the political science curriculum and offers a general guideline for collaboration between librarian and faculty, 9 identifying their respective areas of expertise in teaching research skills (Norelli et al. 2008 (Thornton 2015) .
We contribute to the understanding of the effects of collaboration between librarians and political science faculty on discipline-specific learning outcomes. Our study adds to the body of literature that affirms the importance of collaboration between librarians and academic faculty, specifically within political science, to improve student learning outcomes.
2 This interpretation is based on specific searches within political science pedagogy journals including PS and
Journal of Political Science Education, as well as a federated search on the terms: ("information literacy" or librar*) and "political science".
Research Design
The research design employed for this study is quasi-experimental, in that we seek control and manipulation but lack complete power to randomly assign subjects to treatment groups. One of the authors, an American political scientist from the Midwest, committed to teaching an introductory class on International Politics fall semester of both 2013 and 2014. In essence, this controlled for instructor, time of year and instructor-related course content (same syllabus, assignments, lecture topics, and textbooks) to the extent possible.
The dependent variable in the study is the quality of student research, measured in several ways. The student research assignment we evaluated required students to analyze the position of a specific country on a current policy issue (e.g., Ebola outbreak, Syrian Civil War, etc.).
Political science research requires a fairly sophisticated understanding of what types of information are available for different information needs. For this analytical assignment, a wellresearched paper would necessarily include several different information types: scholarly journal articles; news sources; and policy documents from international organizations and government sources. For students whose introduction to academic research is limited, this can not only be overwhelming, but also stretch beyond the bounds of their conceptions. They often don't know how to identify the different information needs implicit in this type of assignment, nor do they know where to go to find that information.
The independent variable, and the chief difference between the two classes, is the presence or absence of embedded, sustained librarian instruction. In 2013, the class had no visits from a librarian, and the librarian was not involved in syllabus construction or assignment evaluation. The librarian's name was included in the syllabus as a resource for research help, but 11 no additional discussion of the ways the librarian could work with students was included. In 2014, the librarian was explicitly embedded in the class in the following ways. First, the librarian's information was in the syllabus next to the instructor's information, rather than in the body of the syllabus. Second, the faculty member and librarian collaborated on introducing the research assignment to students. Third, two full class sessions were dedicated to information literacy instruction. Fourth, the collaboration included the addition of a librarian-reviewed annotated bibliography midway through the semester to provide formative assessment for teaching, as well as to structure the research process more for students. Fifth, the librarian also visited the class in several informal visits, to provide worksheets focusing on the point of work the students were at and to provide an outlet for research-based questions from students.
In the first visit, the librarian focused on the importance of information in academic research, specifically on determining information needs and matching sources to the information need and evaluating sources found through general internet searches. Students were tasked with identifying the different types of information they would need to complete their assignments.
The librarian led a discussion about different types of information provided by government sources, news reports, think tanks, and scholarly articles and what different types of questions each sources would address. The class visit included a discussion about the role of the various sources' potential bias and ways to contextualize that within the research paper.
In the second class visit, the librarian reiterated the importance and role of scholarly journal articles in an analytical writing assignment. Students had hands-on practice with using subscription databases after an overview of identifying appropriate databases for their research needs and a lesson on effective search strategies within the databases. Students were also given instructions for an annotated bibliography assignment that the librarian designed in collaboration 12 with the faculty member for formative assessment. Students were required to submit annotated bibliographies of ten sources they had investigated several weeks before their final papers were due. This was a low-stakes assignment in which they were either given credit for completing it or not. The annotated bibliography assignment served two purposes. First, because students were encouraged to include both sources they thought would be useful for their final paper and those that had decided against using, the goal was to encourage critical evaluation of the relevance of sources to their research. Second, while the students weren't graded on the quality of sources, they did receive guidance on the direction their research was taking in the form of feedback from both the faculty member and librarian on the quality of sources and their relevance to their topic.
In addition to the two full-length class visits, the librarian also visited informally on several occasions: the first day of the semester for introductions and her availability to provide assistance in the research process; to return annotated bibliographies with feedback and worksheets on thinking about how to put the different pieces of information together for their papers (see Appendix B); and to check in on whether there were any questions or concerns about their research before the assignment deadline.
We assess the changes in quality and use of information sources in the final research papers, both from a bibliographic perspective (specifically, looking at the number, quality, and variety of sources used) as well as an information use perspective (specifically, looking at the quality of argumentation and relevance of cited material in supporting arguments). The dataset created for this project is based on research papers written by the students. The N for the papers is 66 (37 for 2013 and 29 for 2014). We concentrate on the quantity and quality of demonstrated research skills gleaned from a research paper assigned to both groups.
Both authors conducted coding of the sixty-six papers, which were anonymized and assigned random numbers by a graduate research assistant. For each of the papers, we did a quantitative assessment of sources as well as a quantified assessment of information literacy in student writing. The source assessment involved two aspects. The first aspect was straightforward: we did a basic source count to see how many sources were used. Having put no mandatory minimum in the assignments, students could in theory have cited as few as one.
Without prompting or required source minimums by the instructor or the assignments, we
wanted to see if the number and quality of sources improved in the 2014 condition of an embedded librarian. We report a simple source count for each paper, sorted by the 2013 and 2014 conditions.
The second aspect of source assessment categorized the use of sources by type. Using a variety of sources implies both an awareness of and distinction between scholarly sources, general informational sources, and less legitimate sources such as non-expert or non-peer reviewed websites and blogs. The categories we coded were (1) academic (book or journal), (2) news, (3) government, and (4) other (wikis, blogs and other sources not known to be subject to professional, reliable editorial or peer oversight).
A third test we performed was an analysis of information literacy in the quality of the papers themselves. We used the Information Literacy in Student Writing Rubric developed by the Gould Library Reference and Instruction Department at Carleton College, with possible scores of 3-12, used to assess the papers. Combining dimensions of Implementation of Attribution, Evaluation of Sources, and Communication of Evidence, papers were scored from 1 to 4, with one being "very poor," two being "interferes with goals," three being "does not 14 interfere with goals," and four being "very strong." These different categories address some specific questions about the way students use information. Specifically, it provides a guideline for determining whether students select information that contributes to the analytical claims they are making and were they able to use the information they found in a way that supported those claims. This rubric evaluates not just whether students cited a source correctly according to formatting conventions, but whether they selected appropriate sources and used them effectively to build an analytical argument (a complete copy of the rubric is included as Appendix A).
Results
The results of the paper analyses are divided into four broad tests: (1) source counts, (2) source quality, (3) information literacy, and (4) a correlation between information literacy scores and the paper grades.
In terms of the quantity of sources, a frequency count of sources ranged from papers using as few as two sources and as many as fifteen. The overall mean number of sources in the dataset is 6.23. The mean number of sources in the absence of a librarian was calculated and compared to the mean number of sources in the presence of an embedded librarian, yielding a mean of 5.432 in 2013 and 7.241 in 2014 (see Table 1 ). Performing a two-sample t-test comparison of means for the number of sources used in each of the two groups, the results are a t value of -2.938, significant at a .005 level. To show graphically the association between the presence of an embedded librarian and the number of sources used in student research papers, we recoded the SOURCE variable into one in which those falling at or below the median (6.0) and below the mean (6.227) were coded 0 for "few sources" and those above the mean and median (namely 7-15) were coded 1 for "many sources." The N for each recoded category was 39 for "few" and 27 for "many," and 55% of 2014 papers had seven or more source, compared to less than 30% of 2013 sources (chi-square of 4.354 significant at the .037 level). As depicted in Figure 1 below, there is a striking change in the presence of sources that suggest an improvement under the presence of an embedded librarian.
The second test for the papers pertained to source quality. Each author coded the papers individually, and all scores were reported and recorded. Chiefly, we were interested in the presence of academic sources and non-authoritative online sources such as Wikipedia, blogs, and clearly biased, informal sites (such as the news aggregator site, "I Love Chile!"). Regarding the latter, we found that both classes largely avoid such sources, which is heartening ( For our third test, that of information literacy, each paper was anonymized and intermingled so that the papers were not immediately recognizable as being from one class or the other. Each author individually scored the anonymized papers according to the Gould Library Information Literacy rubric discussed above. We then compared our individual scores, and found that the inter-coder agreement of the authors was over 75% (50 of 66, or 75.8%). The authors then reconciled the ones on which they varied and report those scores under the variable RECONCILE. The median in all three sets of scores is 6.0, and the mean varied from a 6.303
(reconciled) to a 6.439 (See Table 2 ). We recoded RECONCILE into manageable categories for testing, with papers scoring 3-5 being recoded as 0 (for poor), scores of 6-9 recoded as 1 (for average), and scores of 10-12 recoded as 2 (for good). The new variable (RECODE.RECON) was then tested against the years 2013 and 2014 (chi-square value of 18.874, significant at less than .001). As shown in Table 3 below, 70% of the 2013 papers received a "poor" or "low" score, and only one (2.7%) achieved a "high" score. Conversely, in 2014 only 20% received the "low" score, and 31% achieved the A final test we did was to examine the relationship between our rubric scores for the papers, and the grades given for the papers in class. We were curious whether information literacy correlated with quality papers in other respects, with the caution that the grading criteria are multiple, and thus a paper could receive a high grade despite low rubric scores or a low grade despite a high rubric score. With our recoded ordinal-level RECONCILE variable, whereby a rubric score of a 3,4, or 5 is a 0 (poor), and 6, 7, 8 or 9 is a 1 (average), and 10, 11, or 12 is a 2 
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(good), we ran a 2-tailed bivariate correlation against the ordinal-level variable PAPERGRADE, in which A papers were coded a five, B papers coded a four, and C papers coded a three.
3
Testing the rubric scores (RECONCILE) for association with grades, we find a positive association of .388 (Spearman's rho, significant at the .001 level).
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Implications and Conclusions
Our tests of association are strongly suggestive of an important role of the librarian in the classroom. Specifically, repeated visits stressing information literacy may significantly affect the number of sources used, the quality of sources used, and the overall quality of the papers students write and professors read. It is important to note that in the collaboration on assignment development and in library instruction, there were no changes in explicit requirements about the quantity or quality of citations that were required. Indeed, no requirements were established on either count. So the results we see are without demanding minimum sources or minimum "academic" sources, making the changes even more remarkable. While some suggest that instruction alone cannot change the quantity or quality of sources used without explicit minimum guidelines for number and type of sources (Robinson and Schlegl 2004), we found the opposite to be true. Both the quantity and quality of student sources improved with library instruction, as did the use of those sources. Considering the varied information needs in a research paper and the vast amount of information available, it is not surprising that students often turn to the workaround methods of finding information they have developed using general internet searches (Head 2008) . They often don't know what else is available or where to look for it. Through collaboration, the political science faculty and the librarian are able to help students better understand the process of conducting analytical, political science research.
We are aware that the correlations we found between library instruction and student performance has limitations. Specifically, the sample size was small and we cannot eliminate the possibility of spuriousness related to the natural abilities of the students. Despite choosing the same introductory class in the same time of a school year cycle in an attempt to achieve a measure of control and comparability, the individual makeup of the classes remain beyond our control, and could affect the results in this study. Given that information literacy skills would be expected to improve over the course of student academic careers, we examined the two classes for prior experience, based on measures of class rank and prior instruction from a librarian. With respect to class rank, the 2013 and 2014 classes each had eight underclass (freshmen and sophomores), and comparable numbers of upper-class (juniors and seniors): 69.8% and 66.7%
respectively. The 2014 class had more seniors (16 versus 10) but also more freshmen (three versus zero). In a pretest of student information literacy skills and experience, we asked students, "In any of your prior classes at this university, has a library talked with your class about library skills?" to account for the effects of prior information literacy instruction. There was a noticeable difference, but in a direction that helps, not hurts, our argument: 64% of the 2013 class answered that they did have prior librarian experience, compared to 50% of the 2014 class. The fact that 2014 scores were higher despite lower levels of prior library instruction emphasizes that prior experience is not likely to be the primary cause of the students' improved skills. Another area of 21 student aptitude we did not address was prior GPA, standardized test scores, and other predictors of student success. Future studies would benefit from collaboration with offices of institutional research to explore this relationship.
Further studies can replicate and expand on these findings beyond one university setting and subject area. But we are encouraged that both professor and student can have a better classroom experience by integrating the library's assets into the classroom in a conscious, deliberate, and routine manner.
Practically, the ability to facilitate embedded librarianship depends on the willingness and availability of both instructor and librarian. The demands of time are great on both, making the idea of multiple, sustained interactions with classrooms challenging. If time and resources are limited, we recommend collaboration between an academic department and the library to determine when in the course sequence library embeddedness would have the greatest impact. In some cases, this would suggest practicing embeddedness early, in introductory courses, when students would begin to understand their information needs in context and be introduced to the variety of sources and resources available for their use. In this case, the lessons of early information literacy would hopefully transfer and endure throughout future political science courses. However, in some cases, the greatest benefit from embeddedness might come from more advanced classes when students have developed foundational knowledge of the discipline and have begun to integrate their research practices into their existing knowledge. The point in the curriculum at which an embedded librarian is likely to have the greatest impact is a question that merits further investigation and research.
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We hope this paper facilitates mutual awareness between instructors and librarians, and fosters dialogue in improving relationships across campus. Students may benefit from improved skills, grades, and overall sense of pride and accomplishment. The instructors may benefit from higher quality projects coming across their desks, and from a better understanding of their students' potential and their library's purpose. The future academic experience should do more than bring students to the library; it should bring the library to the students.
